Chronic ethanol enhances ectodomain shedding in T cells and monocytes.
Chronic ethanol (EtOH) has been shown to augment tumor necrosis factor (TNF)-alpha production, and this has been associated with EtOH-induced liver injury. We have recently described a chronic in vitro cell culture model where chronic ethanol exposure results in significantly augmented TNF production in Mono Mac 6 cells, a human monocytic cell line. This enhanced TNF production was redox regulated and associated with increased levels of TNF messenger RNA (mRNA) as well as increased processing of TNF by TNF converting enzyme (TACE), the enzymatic activity of which is regulated by the cellular redox state. We hypothesized that chronic ethanol through oxidative stress activates TACE-mediated ectodomain shedding of the preformed substrates p75 and p55 TNF receptors in Mono Mac 6 cells and L-selectin in Jurkat T cells. Mono Mac 6 or Jurkat T cells were treated with EtOH (0, 50, or 100 mM) for 4 to 6 days. Shedding of p75 and p55 TNF receptors (Mono Mac 6 cells) or L-selectin (Jurkat T cells) was induced by stimulation with lipopolysaccharide and phorbol myristate acetate for Mono Mac 6 cells and PMA alone for Jurkat T cells. Shedding was assessed by enzyme-linked immunosorbent assay for shed molecules in the cell supernatant as well as the cell-associated proteins recovered from cell pellets. Steady-state mRNA levels for p75 TNF receptor and L-selectin were determined by ribonuclease protection assay. Cell surface L-selectin and TACE were measured by flow cytometry, and cell associated p55 and p75 TNF receptors were measured by enzyme-linked immunosorbent assay. Chronic EtOH exposure for 6 days resulted in a significant dose-dependent increase in shedding of p75 and p55 TNF receptors from Mono Mac 6 cells and L-selectin from Jurkat T-cells. The enhanced shedding was correlated with an alcohol-induced increase in mRNA levels and cell surface protein levels for these TACE substrates. Although chronic EtOH exposure increased the total amount of p75 and p55 TNF receptor and L-selectin shed into the media, the efficiency of shedding was suppressed by EtOH. In the case of Mono Mac 6 cells, the EtOH exposure increased superoxide production. Inhibition of nicotinamide adenine dinucleotide phosphate (reduced form) oxidase and hydrogen peroxide partially prevented the increased production of p75 TNF receptor in these cells. These results suggest that chronic EtOH up-regulates p75 and p55 TNF receptors on monocytes and L-selectin on T-cells. However, the TACE-mediated shedding efficiency of these substrates may be inhibited in the presence of EtOH. These results may have implications in monocyte signaling and T-cell trafficking, which may, in part, contribute to immune dysregulation associated with chronic ethanol.